Evidence summary and table

Project Title: Interventions to address potentially inappropriate prescriptions for older adults in primary
care

Subtitle: Effectiveness of interventions to reduce potentially inappropriate prescribing (PIP) in older
adults

Problem: Potentially inappropriate prescriptions (PIPs)

Intervention: Any intervention aimed at reducing PIPs, including reviews by health care providers who
were either part of or independent of the clinical team.

Comparison: Usual care or minimal interventions (e.g. generic reminders about safe prescribing).

Main OQutcomes: Number of medications, non-serious adverse drug reactions, injurious falls, quality of
life, medical visits, emergency department visits, hospitalizations, all-cause mortality.

Background

Potentially inappropriate prescribing (PIP), defined as prescribing medications where risks outweigh
benefits or without a clinical indication, is a significant issue among older adults, contributing to adverse
outcomes such as hospitalization and mortality. The prevalence of PIP increases with the number of
medications prescribed, making polypharmacy a key contributor. Deprescribing, a shared decision-
making process involving the reduction or discontinuation of inappropriate medications, addresses known
barriers faced by both prescribers and patients, such as time constraints, communication challenges, and
fear of stopping medications. We conducted a systematic review to evaluate the effectiveness of
interventions designed to address PIP, including implicit and explicit approaches, in reducing medication
burden and improving outcomes such as hospitalizations, mortality, and quality of life. By synthesizing
evidence from 118 randomized controlled trials involving over 400,000 participants, this document aims
provide actionable insights to guide evidence-based practice in primary care and inform the development
of a national guideline.

Problem
Is the problem a priority? (Judgement: Yes)

PIP is associated with serious harms in older adults. One systematic review found that potentially
inappropriate medication (PIM) use increased mortality in older adults by 1.6-fold.! Additionally, a study
analyzing a census of pharmaceutical claims in Germany demonstrated that PIMs are correlated with high
rates of adverse drug events resulting in hospitalizations.? Furthermore, patients themselves express a
preference for taking fewer medications, citing concerns such as cost, convenience, and the risk of
adverse drug events.? For instance, an internet-based cross-sectional study found that patients are willing
to pay an average of $1445 USD to avoid taking a pill daily, underscoring their desire to take fewer
medications.*

Desirable Effect



How substantial are the desirable anticipated effects? (Judgement: Moderate)
Research Evidence

PIP Interventions

Interventions aimed at addressing PIPs often involve deprescribing, which may include stopping
medicines entirely, reducing doses, or changing to alternative therapies. These interventions are designed
to address the tendency of both patients and providers to continue medications where the risks may
outweigh the harms. Several randomized controlled trials conducted internationally have assessed the
effectiveness of PIP interventions in reducing polypharmacy in older adults by employing a variety of
interventions, including medication reviews,”’ medication reconciliation,® education programs,’!! audit
and feedback programs,'? computerized software tools,'*!* and computerized decision support tools.'517

Our systematic review provides evidence for the benefits and effectiveness of interventions to address PIP
in older adult outpatients, as reported in randomized controlled trials. Our review includes studies
assessing any intervention aimed at reducing PIPs, whether led by healthcare providers integrated into
clinical teams or operating independently.

Outcome measures included number of medicines, non-serious adverse reactions, injurious falls, quality
of life, medical visits, emergency department visits, hospitalizations, and all-cause mortality.



Summary of findings table: PIP interventions

Outcome Plain language statement With PIP Usual care Relative effect | Absolute effect | Certainty of
intervention 95% CI) evidence
(GRADE)
Number of PIP interventions were Mean number of | Mean number of | SMD: -0.25 -0.5 High
medicines associated with a reduction in medicines: 9.4 medicines: 9.9 (95% CI -0.38
the number of medications to -0.13)
prescribed.
Non-serious adverse | There is no association between | Rate of non- Rate of non- RR:0.92 (95% | 17.5% Very low
reactions PIP interventions and the serious adverse serious adverse CI0.58 to
proportion of patients reactions: 50.7% reactions: 33.2% | 1.46)
experiencing a non-serious
adverse drug reaction.
Injurious falls There is no association between | Median falls per Median falls per | SMD: 0.01 0.3 Low
PIP interventions and the 100 patients: 3.5 100 patients: 3.2 | (95% CI1-0.12
number of injurious falls. t0 0.14)
Quality of life There is no association between | Not calculable Not calculable SMD: 0.09 Not calculable | Low
PIP interventions and quality of (95% CI-0.04
life. to 0.23)
Medical visits There is no association between | Rate of medical Rate of medical | SMD: 0.02 0.1 Low
PIP interventions and the outpatient visits: outpatient visits: | (95% CI -0.02
number of medical outpatient 5.6% 5.5% to 0.07)
Vvisits.
Emergency There is no association between | Rate of emergency | Rate of RR:1.02 (95% | -1.1 Low
department visits PIP interventions and department visits: | emergency C10.96 to
emergency department visits. 23.2% department 1.08)
visits: 24.3%
Hospitalizations There was a slight reduction in | Hospitalization Hospitalization RR: 0.95 (95% | -10% Low
hospitalization that was not rate: 53.1% rate: 43.1% CI10.89 to
statistically significant. 1.02)
All-cause mortality | There was a slight reduction in Rate of all-cause Rate of all-cause | RR: 0.94 (95% | -0.6% Moderate
all-cause mortality that was not | mortality: 13.2% | mortality: 13.8% | CI 0.85 to
statistically significant. 1.04)




Narrative Summary

Outcome 1: Number of medicines

Our systematic review, which included data from 118 randomized controlled trials and comprised 417,
412 patients, showed that PIP interventions reduced the number of medicines prescribed to by
approximately 0.4 medicines per patient. Of the 118 trials included, 48 trials reported the number of
prescribed medicines as an outcome, and of those, 43 trials were statistically pooled (SMD -0.25; 95 % CI
-0.38 to -0.13; 1> = 90%, n=16,174). One randomized controlled trial reported a reduction in the number
of medicines at 3 months that was not sustained at 12 months, but overall, reductions were generally
maintained over the full trial duration.'®

Outcome 2: Non-serious adverse reactions

PIP interventions did not significantly affect the proportion of participants experiencing non-serious
adverse reactions. This finding is based on data pooled from three trials (RR 0.92; 95% CI 0.58 to 1.46, I?
= 0%, n=841).

Outcome 3: Injurious falls

PIP interventions showed no correlation with changes in the number of injurious falls, as evidenced by
meta-analysis of 21 out of 24 trials (SMD 0.01; 95 % CI -0.12 to 0.14; 1>’=80%, n=10,963). A vote count
of the 3 trials that could not be statistically pooled revealed that two reported fewer falls in the
intervention group.

Outcome 4: Quality of life

There was no significant associations between PIP interventions and patient quality of life when pooling
data from 35 out of 37 trials (SMD 0.09; 95% CI, -0.04 to 0.23, 1’=80%, n=12,221). Quality of life
measures included tools such as the EuroQol 5 Dimension (n=27, 73%), the 36-Item Short Form Survey
(n=4, 11%), the 12-Item Short Form Survey (n=3, 8%), and the QUALID scale (n=1, 3%). Of two
unpooled trials, both reported reduced quality of life scores in the intervention group.

Outcome 5: Medical visits

No significant association was found between PIP interventions and outpatient medical visits, based on
pooled data from 10 of 18 trials (SMD 0.02; 95% CI -0.02 to 0.07; I = 0%, n = 5,341). Of the unpooled
trials, two reported fewer outpatient visits in the intervention group, five showed more, and one found no
difference.

Outcome 6: Emergency department visits

There was no association between PIP interventions and emergency department visits in a meta-analysis
of 11 trials (RR 1.02; 95% CI 0.96 to 1.08; I> = 0%, n = 5,853). Of five unpooled trials, two reported
fewer emergency visits, while three reported more.

Outcome 7: Hospitalizations




A small, non-significant reduction in hospitalizations was observed in a meta-analysis of 22 out of 43
trials (RR 0.95; 95% CI 0.89 to 1.02; I =45%, n = 57,636). Of 21 unpooled trials, 11 reported fewer
admissions, six reported more, and four found no effect.

Outcome 8: All-cause mortality

A slight, non-significant reduction in all-cause mortality was found when pooling data from 47 trials (RR
0.94; 95% CI1 0.85 to 1.04; I = 0%, n = 16,682). In the 6 articles not pooled, 2 reported fewer deaths in
the intervention group, 1 reported fewer deaths in the control group, and 3 reported no effect.

Recommendations that could be adapted to this guideline:

Undesirable effects

How substantial are the undesirable anticipated effects? (Judgement: Small for all interventions)
Certainty of evidence

What is the overall certainty of the evidence of effects? (Judgement: Low to Moderate)

The certainty of evidence is high for the reduction in the number of medications prescribed but low for
outcomes like quality of life, adverse drug reactions, and injurious falls.

Balance of effects

Does the balance between desirable and undesirable effects favor the intervention or the comparison?
(Judgement: Favours the intervention)

The reduction in the number of medications prescribed without substantial harm suggests that the
desirable effects outweigh any potential risks.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
(Judgement: Low uncertainty)

Evidence suggests that patients value reducing medication burden.
Resources required
What is the certainty of the evidence of resource requirements (costs)? (Judgement: Low to Moderate)

Interventions like deprescribing may require additional time and effort from healthcare providers, which
could vary across settings.

Cost-effectiveness



Does the cost-effectiveness of the option favour the option or the comparison? (Judgement: Favours the
option)

Systematic reviews indicate that most deprescribing interventions are cost-saving or cost-effective,
particularly those led by pharmacists and physicians.

Equity
What would be the impact on health equity? (Judgement: Probably increases equity)

PIP interventions could improve access to safer prescribing practices for older adults, especially in
underserved populations, by reducing medication-related harms and costs.

Acceptability
Are PIP interventions acceptable to key stakeholders? (Judgement: Likely acceptable)

Based on a systematic review of controlled trials we conducted assessing the acceptability of PIP
interventions, PIP interventions are at least acceptable to patients, based on reports of patient satisfaction
and documented discussions with patients about deprescribing. In our review, patient satisfaction was
reported in 7 studies, in which 5 of them reported higher satisfaction in the intervention arm. There was
no statistically significant difference in patient satisfaction between groups, with the point estimate
consistent with slightly higher satisfaction with PIP interventions (SMD 0.45; 95 % CI -0.14 to 1.04, I>=
96 %, n=4,414). Our systematic review also included 2 studies that, although did not directly report
patient satisfaction as an outcome, provided the proportion of patients who discussed medicine
discontinuation with a provider. Both studies reported that such discussions are more likely to be initiated

by patients who receive PIP interventions. '

Feasibility
Are PIP interventions feasible to implement? (Judgement: Likely feasible)

Evidence suggests that many PIP interventions, such as pharmacist- or physician-led reviews, can be
effectively integrated into primary care and nursing home settings. Trials like D-PRESCRIBE and the
OPTI-SCRIPT study have demonstrated successful implementation with measurable outcomes, and

systematic reviews highlight the adaptability of these approaches across different healthcare contexts.?!"?



References

1.

10.

Muhlack DC, Hoppe LK, Weberpals J, Brenner H, Schottker B. The Association of Potentially
Inappropriate Medication at Older Age With Cardiovascular Events and Overall Mortality: A
Systematic Review and Meta-Analysis of Cohort Studies. J Am Med Dir Assoc. 2017;18(3):211-220.
doi:10.1016/j.jamda.2016.11.025

Henschel F, Redaelli M, Siegel M, Stock S. Correlation of Incident Potentially Inappropriate
Medication Prescriptions and Hospitalization: An Analysis Based on the PRISCUS List. Drugs Real
World Outcomes. 2015;2(3):249-259. doi:10.1007/s40801-015-0035-4

Mukhtar O, Weinman J, Jackson SH. Intentional non-adherence to medications by older adults. Drugs
Aging. 2014;31(3):149-157. d0i:10.1007/s40266-014-0153-9

Hutchins R, Viera AJ, Sheridan SL, Pignone MP. Quantifying the utility of taking pills for
cardiovascular prevention. Circ Cardiovasc Qual Outcomes. 2015;8(2):155-163.
doi:10.1161/CIRCOUTCOMES.114.001240

Allard J, Hébert R, Rioux M, Asselin J, Voyer L. Efficacy of a clinical medication review on the
number of potentially inappropriate prescriptions prescribed for community-dwelling elderly people.
CMAJ. 2001;164(9):1291-1296.

Balsom C, Pittman N, King R, Kelly D. Impact of a pharmacist-administered deprescribing
intervention on nursing home residents: a randomized controlled trial. /nt J Clin Pharm.
2020;42(4):1153-1167. doi:10.1007/s11096-020-01073-6

Syafhan NF, Al Azzam S, Williams SD, et al. General practitioner practice-based pharmacist input to
medicines optimisation in the UK: pragmatic, multicenter, randomised, controlled trial. J Pharm
Policy Pract. 2021;14(1):4. Published 2021 Jan 4. doi:10.1186/s40545-020-00279-3

Holdhus H, Bevre K, Mathiesen L, Bjelke B, Bjerknes K. Limited effect of structured medication
report as the only intervention at discharge from hospital. Eur J Hosp Pharm. 2019;26(2):101-105.
doi:10.1136/ejhpharm-2017-001371

Avorn J, Soumerai SB, Everitt DE, et al. A randomized trial of a program to reduce the use of
psychoactive drugs in nursing homes. N Engl J Med. 1992;327(3):168-173.
doi:10.1056/NEIM199207163270306

Patterson SM, Hughes CM, Crealey G, Cardwell C, Lapane KL. An evaluation of an adapted U.S.
model of pharmaceutical care to improve psychoactive prescribing for nursing home residents in
Northern Ireland (Fleetwood Northern Ireland study). J Am Geriatr Soc. 2010;58(1):44-53.
doi:10.1111/.1532-5415.2009.02617.x



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tadrous M, Fung K, Desveaux L, et al. Effect of Academic Detailing on Promoting Appropriate
Prescribing of Antipsychotic Medication in Nursing Homes: A Cluster Randomized Clinical Trial.
JAMA Netw Open. 2020;3(5):€205724. Published 2020 May 1.
doi:10.1001/jamanetworkopen.2020.5724

Sacarny A, Barnett ML, Le J, Tetkoski F, Yokum D, Agrawal S. Effect of Peer Comparison Letters for
High-Volume Primary Care Prescribers of Quetiapine in Older and Disabled Adults: A Randomized
Clinical Trial. JAMA Psychiatry. 2018;75(10):1003-1011. doi:10.1001/jamapsychiatry.2018.1867

Fried TR, Niehoff KM, Street RL, et al. Effect of the Tool to Reduce Inappropriate Medications on
Medication Communication and Deprescribing. J Am Geriatr Soc. 2017;65(10):2265-2271.
doi:10.1111/jgs.15042

Weber V, White A, Mcllvried R. An electronic medical record (EMR)-based intervention to reduce
polypharmacy and falls in an ambulatory rural elderly population. J Gen Intern Med. 2008;23(4):399-
404. doi:10.1007/s11606-007-0482-z

Rieckert A, Reeves D, Altiner A, et al. Use of an electronic decision support tool to reduce
polypharmacy in elderly people with chronic diseases: cluster randomised controlled trial. BM.J.
2020;369:m1822. Published 2020 Jun 18. doi:10.1136/bmj.m1822

Tamblyn R, Huang A, Perreault R, et al. The medical office of the 21st century (MOXXI):
effectiveness of computerized decision-making support in reducing inappropriate prescribing in
primary care. CMAJ. 2003;169(6):549-556.

Terrell KM, Perkins AJ, Dexter PR, Hui SL, Callahan CM, Miller DK. Computerized decision
support to reduce potentially inappropriate prescribing to older emergency department patients: a
randomized, controlled trial. J Am Geriatr Soc. 2009;57(8):1388-1394. doi:10.1111/j.1532-
5415.2009.02352.x

Zechmann S, Senn O, Valeri F, et al. Effect of a patient-centred deprescribing procedure in older
multimorbid patients in Swiss primary care - A cluster-randomised clinical trial. BMC Geriatr.
2020;20(1):471. Published 2020 Nov 16. doi:10.1186/s12877-020-01870-8

Linsky AM, Kressin NR, Stolzmann K, et al. Direct-to-consumer strategies to promote deprescribing
in primary care: a pilot study. BMC Prim Care. 2022;23(1):53. Published 2022 Mar 22.
doi:10.1186/s12875-022-01655-5

Mecca MC, Zenoni M, Fried TR. Primary care clinicians' use of deprescribing recommendations: A
mixed-methods study. Patient Educ Couns. 2022;105(8):2715-2720. doi:10.1016/j.pec.2022.04.013

Martin P, Tamblyn R, Benedetti A, Ahmed S, Tannenbaum C. Effect of a Pharmacist-Led Educational
Intervention on Inappropriate Medication Prescriptions in Older Adults: The D-PRESCRIBE
Randomized Clinical Trial. JAMA. 2018;320(18):1889-1898. doi:10.1001/jama.2018.16131



22. Clyne B, Smith SM, Hughes CM, et al. Effectiveness of a Multifaceted Intervention for Potentially
Inappropriate Prescribing in Older Patients in Primary Care: A Cluster-Randomized Controlled Trial
(OPTI-SCRIPT Study). Ann Fam Med. 2015;13(6):545-553. doi:10.1370/afm.1838



